Introduction
An almost contact structure "in a complex manifold and in a product manifold has been studied by Sasaki [4] and Upadhyay [1], respectively, and others. In the present paper we consider r 1-forms and r vector fields both being C°° and r some finite integer. We study the concept of an almost r-.contact hyperbolic structure in a product manifold. Thus, in view of (1.7), the formula (1.6) becomes
Let us now define a 2-form 'F• ae,
Thus, in view of (1.1), (1.4), (1.5) and (1.9), we obtain
Again, in view of (1.1), (1.7) an u (1.8), we obtain
Hence 'F is hybrid in the two slots. Further, from (1.9) and (1.8), we have
Thus 'F is skew-symmetric. Since the Wijenhuis tensor K of F is given by
hence in view of (1.1), we have,
2. Some results Theorem 2.1, Let L be given by
Then we have
Proof. In view of (2.1 ) we have
-890 -r-coatact hyperbolic structure Making use of (1.1 ) we get P=1 P=1
¿gain, in view of (1.1), we obtain
Thus the result (2.2) follows.
To prove the second part we have
and in view of (1.13) we obtain (2.3). Then we have r
Proof.
The proof follows in a manner similar to the proof of Theorem 2.1. Proof.
Putting X = T m in (2.10) we prove the corollary by a straightforward calculation, making use of (1.3). Theorem« 2.5. In order that M n+r be completely integrable, it is necessary that the following formula holds for m = 1,2,...,r. Proof. If the Nijenhuis tensor vanishes, then the space becomes integrable. Thus the result follows by putting N(T m ,Y) = 0 in (2.11 ).
-893 3. Hyperbolic structure admitting jr-plane field In this section, we shall consider an almost r-contact hyperbolic structure admitting ir-plane field. Operating (1.1) b? F and making use of (1.3)(a) we obtain
Thus the tensor field F satisfies the equation
Let (V) be the metrix given by the formula
where I denotes the identity tensor field. We also choose the C°° vector fields A such that (3.4) (V) (A) = 0.
Let us also take the field of planes over spanned by the vector field A and let us call it as JT -planefield. Now, we prove the following theorem: n+r Theorem 3.1. If the manifold M admits a jr-planefieId then its vectors are null vectors which are orthogonal to T p , p = 1,2,...,r.
Proof. From (3.3) and (3.41, we have
Operating (3.5) by F and making use of (1.1) and (3.5) we obtain where D is the Riemannian connection and 3 is a covariant tensor on to . V.'e prove the following theorem.
-895 -n+r» Theorem 3.2. In the manifold M the n -planefield is parallel if F is covariant constant.
Proof. Since F is covariant constant on M , we have (3.10) (DXP)(A) = 0.
Differentiating (3.5) covariantly with respect to D, we obtain, (3.11) (DXF)(^) + F(DX^) = Dx*, which in view of (3.10) becomes, F(Dx*) = Dx* or (F -U(Dxa) = 0, i.e., (3.12) (*)(Bxa) = 0.
Comparing (3.12) with (3.4), we obtain Dx> = B(X)>.
Hence, from (3.9), the rr-planefield is parallel.
